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This listing of claims will replace all prior versions and listings of claims in the reissue 
application: 

Listing of Claims: 

1. (Currently amended) In a PEM fuel cell having at least one cell comprising a 
pair of opposite polarity electrodes, a membrane electrolyte [intedacent] intoriffiH tt said 
electrodes for conducting ions therebetween, and an electrically conductive contact element 
having a working face confronting at least one of said [electrodessfor] electrodes for conducting 
electrical current from said one electrode, the improvement comprising: said contact element 
comprising a corrosion-susceptible metal substrate and an electrically conductive, corrosion- 
resistant protective coating on said face to protect said substrate from the corrosive environment 
of said fuel cell, said protective coating comprising a mixture of electrically conductive particles 
dispersed throughout an oxidation-resistant and acid-resistant, water-insoluble polymeric matrix 
and having a resistivity no greater than about 50 ohm-cm, said mixture comprising graphite 
particles having a first particle size and other electrically conductive particles selected from the 
group consisting of gold, platinum, nickel, palladium, rhodium, niobium, titanium carbide, 
titanium nitride, titanium diboride, chromium-alloyed titanium, nickel-alloyed titanium, rare 
earth metals and carbon, said other particles having a second particle size less than said first 
particle size to enhance the packing density of said particles. 
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2, (Original) A fuel cell according to claim 1 wherein said carbon comprises 
carbon black. 

3. (Original) A fuel cell according to claim 1 wherein said coating is 
electrophoretically deposited onto said substrate from a suspension of said particles in an 
aqueous solution of acid-solubilized polymer. 

4, (Original) A fuel cell according to claim 1 wherein a discrete film of said 
coating is laminated onto said substrate to form said electrically conductive contact element. 

5. (Original) A fuel cell according to claim 1 wherein a precursor of said coating 
is deposited onto said substrate from a solution thereof, dried and cured to form said coating. 

6, (Original) A fuel cell according to claim 1 wherein said substrate comprises a 
fust acid-soluble metal underlying a second acid-insoluble, passivatiog metal layer susceptible to 
oxidation in said environment* 

7. (Original) A fuel cell according to claim 1 wherein said polymer matrix is 
selected from the group consisting of epoxies, silicones, polyamide-inrides, polyether-imides, 
polyphenols, fluro-elastomers, polyesters, phenoxy-phenolics, epoxide-pbenolics, acrylics and 
methanes. 
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8. (Currently amended) In a PEM fuel cell having at least one cell comprising a pair 
of opposite polarity electrodes, a membrane electrolyte [inredjacent] interjacent said electrodes 
for conducting ions therebetween, and an electrically conductive contact element having a 
working face confronting at least one of said electrodes for conducting electrical current from 
said one electrode, the improvement comprising: said contact element comprising a corrosion- 
susceptible metal substrate and an electrically conductive, corrosion-resistant protective coating 
on said face to protect said substrate from the corrosive environment of said fuel cell, said 
protective coating comprising a plurality of electrically conductive particles dispersed throughout 
an oxidation-resistant and acid-resistant, water-insoluble polymeric matrix and having a 
iesistivity no greater than about 50 ohm-cm, said substrate comprising a first acid-soluble metal 
underlying a second acid-insoluble, passivating layer susceptible to oxidation in said 
environment. 

9*(New) A product comprising: 

a fuel cell comprising a bipolar plate and an electrically conductive cor rosion-resistant 
protective coating over the bipolar plate, the coating comprising: a water-insoluble polymer and_a 
pjui^ality of first electrically conductive particles, and a plurality of second electrically 
conductive particles* the first particles being larger than the second particles, the first particles 
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forming interstices therebetween and the at l e ast a portion of the second p^ticie filling the 
interstices. 

lQ.(New) A product as set forth in claim 9 wher ein the bipolar plate comprises_a 
first layer and a second laver over the first layer, an d wherein the coating j$ over the seccmd 
laver. and the second laver comprises at least one selected from foe following: a physical vapor 
deposited metal, a chemical vapor deposited metal or metal clad material, 

11. (New) A product as set forth in claim 9 wherein the bipolar plate comprises a first 
layer comprising a metal. 

12. (New) A product as set forth in claim 9 wherein the bipolar plate compri ses a first 
layer comprising alum inum. 

13. (New) A product as set forth in claim 9 wherein the bipolar plate co mprises a first 
laver comprising stainless steel. 

14. (New) A product as set forth in claim 9 wherein th e bipolar plate comprises a first 
layer comprising titanium. 
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15. (New) A product as set forth in claim Q wherein the bipolar plate comprises a first 
laver comprising a corrosion- susceptible metaL 

16. (New) A product as set forth in cla im 9 wherein the bipolar plate comprises a first 
laver comprising a meta l susceptible to oxidation. 

17. (New) A product as set forth in claim 9 wher ein the bipolar plate comprises a 
hairier having a nassivating oxide film formed thereon. 

18. (New) A product as set forth in claim 9 where in the bipolar plate comprises a first 
laver comprising a corrosion- susceptible metal, an d wherein the substrate further comprises a 
second laver over the first layer, the second laver compris ing a metal having a passivating oxide 
film formed thereon. 

19. (New) A product as set forth in claim 9 wherein the bipolar plate comprises a first 
layer comprising a corrosion- susceptible metal, and wherein the substrate furth er comprises a 
second laver over the first laver. 

20% (New) A product as set forth in claim 9 wherein the coating has a thickness 
ranging from about 15 to about 25 microns. 
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2^ (New) A product as set forth in claim 9 where in the first panicles have a size 
ranging from about 5-20 microns. 

22, (New) A product as set forth in cla im 9 wherein the first particles have a size 
ran ging from about 5-20 microns and th e second particles have a size ranging from about 0.5-L5 
microns. 

23, (New) A product as set forth in cl aim 9 wherein the first particles comprise 
graphite. 

24, (New) A product as set forth in clai m 9 wherein the second particles comprise 
carbon black. 

25, (New) A product as set forth in claim 9 wherein the first parti cles comprise 
graphite and the second p article comprise carbon black. 

26, (New) A product as set forth in claim 25 wherein the first partic les have a size 
ranging from about 5-20 microns and the second particl es have a size ranging from about 0.5-1.5 
microns. 
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27, (New) A product as set forth in clai m 9 wherein the second particles comprise at 
least one selected from the followi n g gold, nlatinurn nickel, palladium, rhodium, niobium , 
titanium carbide, titanium nitride, titanium d i hnride. chrominm-alloyed titanium, nickel-alloyed 
titanium, rare earth metals, carbon, carbon black or mixtures thereof, 

2^ (New) A product as set forth in claim 9 wher ein the coatinp has a thickness 
ranging from about 5 to about 75 microns, 

29. (New) A product as set forth in claim 9 wherein the co ating has a thickness 
ranging from about 15 to about 2 5 microns, 

30, (New) A product as set forth in claim 9 wherein the firs t particles have a size 
ranging from about 5-20 microns. 

3JL (New) A product as set forth in claim 9 wherein the first p articles have a size 
ranging from about 5-20 microns and the second particles h ave a sise ranging from about 0.5-1 .5 
microns. 

32, (New) A product as set forth in claim 9 wherein the first particles comprise 
graphite. 
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3^ (New) A product as set forth in c laim 0 wherein the second particles comprise 

carbon, 

34. (New) A product as set forth in claim 9 wherein the se cond particles comprise 
carbon black. 

35. (New) A product as set forth in claim 9 wherein the first particles comprise 
graphite and th e second particle comprise carbon black. 

36. (New) A product as set forth in claim 35 wherein the first p articles have a size 
ranging from about 5-20 microns and the second particles ha ve a size ranging from about 0,5-1.5 
microns. 

37. (New) A product as set forth in claim 9 where in the second particles comprise at 
least one selected from the following: gold, platinum, nickel, palladium, rhodium, niobium, 
titanium carbide, titanium nitride, titanium diboride. chromium-alloved titanium, nickel-alloyed 
titanium, rare earth metals , carbon, carbon black or mixtures thereof. 

38. (New) A product as s et forth in claim 37 wherein the second particle have a size 
less than the first particles to enhance the packing density of the particles. 
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39^ (New) A yrpduct as set forth in claim 9 the pol vmer comprises at least one 
selected from the following: an epoxv. silic one, oolvamide-imide, polyether-imide, ployphenol, 
fluro-elastomer. polyester. phnoxv-pheno Hc. epoxide-phenolic. acrylic, urethane or mixtures 
thereof 

40. (New) A product comprising: 

an electrically conductive contact element for a fuel cell and an electrically cond uctive 
corrosion-resistant protective coating over the contact elem ent, the coating comprising a water- 
insoluble polymer and a plurality of first electrically conductive par ticles, and a plurality of 
second electrically conductive particles, the first particles being larg er that second particles and 
filling^ the first particles form interstices therebetween and at least a portion of the second 
particle filling the interstices, 

41. (New) A product as set forth m claim 40 wherein the cont act element comprises a 
first laver and a second layer over the first layer, and wherein the coating is ove r the second 
layer, and the second laver comprises at least one of a physical vap or deposited metal, a chemical 
vapor deposited metal and metal clad material. 

42. (New) A product as set forth in claim 40 wherein the contact element comprises a 
first layer comprising a metal. 
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^(New) A product as set forth in claim 40 wherei n the contact element comprises ^ 
first laver comprising a corrosion- susceptible metal, an d wherein the substrate further comprises 
a second layer over the first laver. the seco n d layer comprisinp a metal having a passivating 
oxide film formed thereon. 

44. (New) A product as set forth in claim 43 whe rein the first laver comprises 
aluminum, and the second laver comprise s at least one of stainless steel and titanium. 

45. (New) A product comprising. 

a fuel cell comprising an electrically conduc tive contact element and an electrically 
conductive corrosion-resistant protective coating over the contact elem ent, the coating 
comprising a water-insoluble polvmer and a plurality of first electrically conductive p articles 
comprising graphite, and a plurality of second electrically conductive particles, the first particles 
being larger that second particles and filling, the first particles formin g interstices therebetween 
and at least a portion of the second particle filling the interstice s. 

46. (New) A product as set forth in claim 45 wherein the co ntact element comprises a 
first laver comprising a metal. 

47. (New) A product as set forth in claim 45 wherein the contact element comprises a 
first laver comprising aluminum. 
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48. (New) A product as set forth in claim 45 whe rein the contact element comprises a 
first layer comprising stainless steel. 

4^ (New) A product as set forth in claim 45 wh erein the contact element comprises a 
first layer comprising titanium. 

50. (New) A product as set forth in claim 45 whe rein the contact element comprises a 
first layer comprising a c orrosion- susceptible metal, 

51. (New) A product as set forth in claim 45 wherein the contact elem ent comprises a 
first layer comprising a metal susceptible to oxidation. 

52. (New) A product as set forth in cl aim 45 wherein the contact element comprises.* 
barrier having a passivating oxide film formed thereon. 

53^ (New) A product as set forth in cl aim 45 wherein the contact element comprises a 
first laver comprising a corrosion- susceptible metal, and wherein the substrate further comprises 
a second layer over the first layer, the second laver comprising a metal having a passivating 
oxide film formed thereon. 
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54. (New) a product as set, forth in claim 45 wherein the coating has a thickness 
ranging from about 5 to about 75 microns, 

55. (New) A product as set forth in claim 45 wherein the coating has a thickness 
ranging from about 15 to about 25 microns. 

56. (New") A product as set forth in claim 45 wherein the fir st particles have a size 
ranging from about 5-20 microns, 

ST, (New) A product as set forth in cla im 45 wherein the first particles have a size 
ranging from about 5-20 microns and the second particles have a size ranging from about 0.5-1.5 
microns. 

5^ (New) A product as set forth in claim 45 wherei n the bipolar plate comprises a 
first layer and a second layer over the first layer, and wherein the coating is over the second 
layer, and the second laye r comprises at least one selected from the following: a physical vapor 
deposited metal, a chemical vapor deposited metal or metal clad material. 

59. (New) A product as set form in claim 45 wherein the secon d particles comprise 

carbon. 
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6Q. (New) A product as set forth in claim 45 where in the second particles comprise 
carbon black. 

6L(New) A product as set forth in claim 45 w herein the first particles comprise 
graphite and the second particle comprise carbon black. 

62. (New) A product as set forth in claim 61 wherein t he first pa rticles have a size 
ranging from about 5-20 microns and th e second particles have a size ranging from about 0.5-1.5 , 
herons. 

63. (New) A product as set forth in claim 45 wher ein the second particles comprise at 
least one selected from the following: gold, platinum, nickel, pallad ium, rhodium, niobium, 
titanium carbide, titanium nitride, titanium diboride. chromium-alloved titanium, nickel-alloye d 
titanium, rare earth metals, carbon, carbon black or mixtures thereof. 

64. (New) A product as set forth in claim 45 the p olvmer comprises at least one 
selected from the following an epoxv. silicone, polvamide-imide, polyether -imide. plovphenoh 
fluro-elastomer. polyester, phnoxv-phenolic. ep oxide-phenolic. acrvlic. methane or mixtures 
thereof. 

65 . (New) A product comprising: 
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a fuel cell comprisinp an electrically conducti v e contact element and an electrically 
conductive common-resistant protective coati ng ove r the contact e lement, the coating 
comprising a water-insolubte corrosion-re s istant polymer and a plurality of first electrically 
conductive particles, the c o ntact element comprising a first layer comprising a corrosion- 
suscentible metal and a second laver comp rising a metal over the first layer, and wherein the 
coating overlies the second layer. 

66. (New) A product as set forth in claim 65 whe rein the electrically conductive 
contact element comprises a bipolar plate. 

67. (New) A product as set forth in claim 65 further comprising a plurality of second 
electrically conductive particles, the first particles being larger than the second particles, the first 
particles forming interstices therebetween and the at least a portion of the seco nd particle filling 
the interstices. 

6L (New) A product as set forth in claim 67 wherein the first particles comprise 
graphite. 

69, (New) A product as set forth in cla im 67 wherein the second particles comprise 
carbon black. 
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70, (New) A product as set forth in claim 67 wh erein the first particles comprise 
graphite and the second particles co mprise carbon black. 

71. (New) A product as set forth in claim 70 wh erein the first particles have a size 
ran ging from about 5-20 microns and the second particles h ave a size ranging from about 03-1,5 
micron s. 

. 72, (New) A product as set forth in claim 67 wherein the second particles comprise at 
least one selected from the following: gold, platinum, nickel, palladium, rhodium, niobium, 
titanium carbide, titanium nitride, titanium diboride. chrom ium-alloved titanium, nickel-alloyed 
titanium, rare earth metals, carbon, carbon black or mixture thereof. 

73. (New) A product as set forth i n rlaim 65 wherein the second layer comprises a 
metal clad. 

74. (New) A product as set forth in claim 65 wherein the second layer comprises a 
physical vapor deposited metal. 

75. (New) A product as set forth in claim 74 wher ein the physical vapor deposited 
metal comprises titanium. 
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76. (New) ft product as set forth in claim 74 wherein the phys ical vapor deposited 
metal comprises stainless steel. 

77. (New) A product as set forth in claim 65 wherein the sec ond laver comprises a 
chemical vapor deposited metal. 

78. (New) A product as set forth in claim 9 wherein the bipolar plat e comprises a first 
exterior sheet and a second exterior sheet, ancji wherein each of the first exterior sheet and second 
exterior sheet includes an underside including a plurality channels to permit c oolant to flow 
through the bipolar plate. 

79. (New) A product as set forth in claim 45 wherein the contact element comprises 
a first laver and a second laver over the first layer, and wherein the coating is over the second 
layer, and the second layer comprises at least one of a physical vapor deposited metal, a chemical 
vapor deposited metal and metal clad material, 

80. (New) A PEM fuel cell comprising: 

at least one cell comprising a pair of opposite polarity electrodes, a membrane electrolyte 
adjacent each of said electrodes for conducting ions therebetween, and an electrically conductive 
contact element having a working face confronting at least one of said electrodes for conducting 
electrical current from said one electrode, said contact element comprising a corrosion- 
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susceptible metal substrate and an electrically conductive, corr osion-resistant protective coating 
on said face to protect said substrate from the corros ive environment of said fuel cell, said 
protective coating comprising a mixture of electrically condu ctive particles dispersed throughout 
an oxidation-resistant and acid-resistant, water-insoluble polymeri c matrix, said mixture 
comprising graphite particles having a first particle size and other electrically conductive 
particles comprising at least one selected from the follow ing: gold, platinum* nickeL palladium, 
rhodium, niobium; titanium carbide, titanium nitride, tit anium diboride, chromium- alloyed 
titanium, nickel-alloved titanium, rare eart h metals and carbon, or mixtures thereof ; said other 
particles having a second particle size less than said first particle size to enh ance the packing 
density of said particles, 

8L(New) A product comprising: 

a fuel cell comprising an electrical conductive contact element and an electrically 
conductive corrosion-resistant protective coating over the contact element, the coating 
comprising a water-insoluble polymer comprising at least one selected from the following: 
epoxy, silicone, polvamide-iinide, polvether-imide. plovphenoL fluro-elastomer, polyester, 
phnoxy-phenolic. epoxide-phenolic. acrylic, methane or mixtures thereof; and a plurality of first 
electrically conductive particles. 

82. (New) A product as set forth jn claim 81 wherein the first electrically conductive 
particle comprises graphite. 
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8^ (New) A product as set forth in claim 81 further comprising a plurality of second 
electrically conductive particles, the first particles bei ng larger than the second particles, the first 
particles forming interstices therebetween and the a t least a portion of the second particle filling 
the interstices. 

84. (New) A product as set forth in claim 83 wherein the s econd electrically 
conductive particles comprise at least one selected from the foll owing: gold, platinum, nickeL 
palladium, rhodium, niobium, titanium carbide, titanium nitride, titanium dib oride, chromium- 
alloyed titanium, nickel-alloved titanium, rare earth metals, carbon, carbon black or mixtures 
thereof. 

85. (New) A product as set forth in claim 83 wherein the first electrically conductive 
particles comprise graphite and the second electrically conductive particles comprise carbon 
black. 

86. New) A process comprising: 

applying an electrically conductive corrosion-resistant protective coating over the bipolar 
plate for a fuel cell, the coating comprising a water-insoluble polymer and a plurality of first 
electrically conductive particles, and a plurality of second electrically conductive particles, the 
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first particles being larger than the seco n d particles, the first particles forming interstices 
therebetween and the at least a portion of the second particle filling the interstices, 

S2*(New) A process as set forth ^laim 86 wherein th e bipolar plate comprises a 
first laver and a second laver over the first laver. and wherein t he coating is over the second 
laver. and the second layer comprises at least one selected from the following: a physical vapor 
deposited metal, a chemical vapor deposited met al or metal clad material. 

88. (New) A process as set forth in claim 86 wherein the bipolar p late comprises a 
first laver comprising a metal. 

89. (New) A process as set forth in claim 86 wherein the bipolar plate comprises_a 
first laver comprising aluminum. 

90. (New) A process as set forth in claim 86 wherein the bipolar plate comprises a 
first layer comprising stainless steel. 

91. (New) A process as set forth in claim 86 wherein the bipolar plate comprises a 
first laver comprising titanium. 



PAGE 24/42 1 RCVD AT 9/26/2005 10:34:34 AM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-6/31 * DNISOTOQ" CSID:313 6654976 " DURATION (mm-5S):07-50 



09/26/2005 10:36 313-665-4976 



T 300 23 TC 



PAGE 



U.S. ApplnNo. 10/720,005 
Page 25 

92. (New) A process as set forth in cla i m 86 wherein the bipolar plate comprises a 
first layer comprising a corrosion- susceptible metal. 

93. (New) A process as set forth in claim 86 wh erein the bipolar plate comprises a 

first laver com prising a metal susceptible to oxidation, 

. . . 

94. (New) A process as s et forth in claim 86 wherein the bipolar plate comprises a 
barrier having a passivating oxide film fo rmed thereon. 

95. (New) A process as set forth in claim 86 wherein the bip olar plate comprises a 
first layer comprising a corrosion- susceptible metal, and wherein the substrate farther comprises 
a second laver over the first laver. the second laver comprisi ng a metal having a passivating 
oxide film formed thereon. 

96. (New) A process as set forth in claim 86wherein the coating has a thickne ss 
ranging from about 15 to about 25 microns. 

97. (New) A process as set forth in claim 86 wherein the first particles have a size 
ranging from about 5-20 microns. 
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98^ (New) A process as set forth in claim 86 where in the first particles have a size 
ranging from about 5-20 microns and the second par t icles have a size ranging from about 0.5-1. 
inicrons. 

99. (New) A process as set forth in claim 86 wherein the fi rst particles comprise 
graphite, 

100. (New) A process as set forth in claim 86 w herein the second particles comprise 
carbon black. 



101. (New) A process as set forth in claim 86 wherein the first particles comprise 
graphite and the second particle comprise carbon black. 

102. (New) A process as set forth in claim 101 wherein the first particles have a size 
ranging from about 5-20 microns and the second particles have a size ranging from about 0.5-1.5 
microns. 

103. (New) A process as set forth in claim 86 wherein the second particles comprise at 
least one selected from the following: gol d, platinum, nickel, palladium, rhodium, niobium. 
titanium carbide, titanium nitride, titanium diboride. chromium-alloyed titanium, nickel-alloyed 
titanium, rare earth metal s, carbon, car bon black or mixtures thereof. 
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104. (New) A product as set forth in ^flim 86 wherein the coating has a thickness 
ranging from about 5 to about 75 microns, 

105. (New) A process as set forth in claim 86 wherein the coating has a thickness 
ranging from about 15 to about 2 5 microns. 

106. (New) A process as set forth in claim 86 wherein the first particles have a size 
yanging from about 5-20 microns. 

107- (New) A process as set forth in claim 86 wherein the first particles have a size 
ranging from about 5-20 microns and the second particles have a size ranging from about 0.5-L5 



A process as set forth in claim 86 wherein the first particles comprise 



A process as set forth in claim 86 wherein the second particles comprise 



A process as set forth in claim 86 wherein the second particles comprise 
carbon black- 



microns. 

108. (New*) 
graphite. 

109. (New) 

carbon. 

110. (New) 
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HLCNew) A process as set forth in claim 86 where in the first particles comprise 
graphite and the second particle comprise c arbon black, 

112. (New) A process as set forth in claim 111 wh erein the first particles have a size 
ranging from about 5-20 microns and the second particles ha ve a size ranging from about 0.5-^5 
microns. 

113. (New) A process as set forth in claim 86 wherein the second particles comprise at 
least one selected from the f ollowing: sold platinum, nickel palladium, rhodium, niobium, 
titanium carbide, titanium nitride, titanium diboride. chromium-alloyed t itanium, nickel-alloved 
titanium, rare earth meta ls, carbon, carbon black or mixtures thereof, 

114. (New) A process as set forth in claim 113 wherein the second p article have a size 
less than the first particles to enhance the packing density of the particles. 

115. (New) A process as set forth in claim 86 the polymer comprises at least one 
selected from the following; an epoxy, silicone, polyamide-imide. polvether-imide, plovphenoU 
fluro^lastomer, polyester, phnoxv-phenolic. epoxide-phenolic, acrylic, urethane or mixtures 
thereof 
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U6. (New) A process as set forth in claim 86 whe rein the applying an electrically 
conductive corrosion-resistant protective coating comprises l aminating a preformed discrete film 
of a coating material onto the bipolar plate. 

117. (New) A process as set forth in clai m 86 wherein the applying an electrically 
conductive corrosion-resistant protective coating comprises applying a pre cursor layer of a 
coating material to the bipolar plate followed by drying and curing t he coating material. 

118,. (New) A process as set forth in claim 86 wherein the coating material comprises 

a slurry comprising said particles and a solvated polymer. 

119. (New) A process as set forth in claim 86 wherein the applying an electrically 
conductive corrosion-resistant protective coating comprises electrophoreticallv depositing a 
coating material onto the bipolar plate. 

120. (New) A process comprising: 

applying an electrically conductive corrosion-r esistant protec tive coating over an 
electrically conductive contact element for a fuel cell, the coating comprising a water-insoluble 
polymer and a plurality of first electrically conductive particles, and a plurality of second 
electricall y conductive particles, the first particles being larger that second particles and filling 
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the first particles fanning interstices ther ebetween and at least a portion of the second particle 
filling the interstices, and fanning a fuel cell w i t h t h e e l ectri cally conductiv e corrosion-resista^ 
protective coated electrically condu ctive contact element. 

121 .( New) A process as set forth in claim 120 wherein the contact element comprises 
a first layer and a second layer over the first laver. and wherein the co ating is over the second 
layer, and the second layer comprises at least one of a physical vapo r deposited metal, a chemical 
vapor deposited metal and metal clad material. 

122. (New) A process as set forth in claim 120 wherein the c ontact element comprises 
a first laver comprising a metal. 

123. (New) A process as set forth in claim 120 wherein the contact e lement comprises 
a first laver comprising a corrosion- susceptible metal, and wherein the s ubstrate further 
comprises a second layer over the first layer, the second layer comprising a metal having a 
pa$si vating oxide film formed thereon. 

124. (New) A process as set forth in claim 123 wherein the first laver comprises 
aluminum, and the second laver comprises at least one of stainless steel and titanium* 

125. (New) A process comprising: 
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appving an electrically conductive corrosion-resistant protective coating over an 
electrically conductive contact element- the coating comprising a water-inso luble polymer ancU 
plurality of first electrically conductive particles com p rising praphite. and a plurality of second 
electrically conductive particles, the first particles being larger that second pa rticles and filling, 
the first particles forming interstices therebetween and at least a portion of the se cond paflicje 
. filling the interstices. 

126, (New) A process as set forth in claim 125 wherein the contact element comprises 
a first layer comprising a metal. 

127, (New) A process as set forth in claim 125 wherein the contact element comprises 
a first layer comprising aluminum. 

128, (New) A process as set forth in claim 125 wherein the contact element comprises 
a first layer comprising stainless steel. 

129, (New) A process as set forth in claim 125 wherein the contact element comprises 
a firet layer comprising titanium, 

130, (New) A process as set forth in claim 125 wherein the contact element comprises 
a first layer comprising a corrosion- susceptible metal. 
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131. (New) A process as set forth in clai m 125 wherein the contact element comprises 
a first layer comprising a metal sus ceptible to oxidation. 

132. (New) A process as set forth in claim 125 wherein the contact element comprises 
a barrier having a passivating oxide film formed thereon. 

133. (New) A process as set forth in claim 125 wherein the contact elem ent comprises 
a first layer comprising a corrosion- susceptible metal, and wherein the substrate further 
comprises a second layer over the first layer, the second layer compris ing a metal having a 
passivating oxide film formed thereon, 

134. (New) A process as set forth in claim 125 wherein the coating has a thickness 
ranging from about 5 to about 75 microns. 

13JL (New) A process as set forth in claim 125 wherein the coating has a thickness 
ranging from about 15 to about 25 microns- 

136. (New) A process as set forth in claim 125 wherein the first particles have a size 
ranpms from about 5-20 microns. 
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137. (New) A process as set forth in claim 125 where in the first particles have a size 
ranging from about 5-20 microns and the s e cond particles have a size ranpw from about 0-5-1.5 
microns. 

138. (New) A process as set forth in claim 125 wher ein the bipolar plate comprises a 
first layer and a second layer over the first layer, and wher ein the coating is over the second 
laver, and the second layer comprises at least one selected from the following; a physical vapor 
deposited metal, a chemic al vapor deposited metal or metal clad material. 

139. (New) A process as set forth in claim 125 wherein the second particles comprise 

carbon. 

140. (New) A process as set forth in c laim 125 wherein the second particles comprise 
carbon black. 

141. (New) A process as set forth in claim 125 wherein the first parti cles comprise 
graphite and the second particle comprise carbon black. 

142. (New) A process as set forth in claim 141 wherein the first particles have a size 
ranging from about 5-20 microns and the second particles have a size ranging from about 0.5-L5 
microns. 
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143, (New) A process as set forth in nlaim 125 w herein the second particles comprise. 
at least one selected from the following: gold, platin um, nickel, palladium, rhodium, TUPbfcm, 
titanium carbide, titanium nitride, titanium diboride . chroimum-alloyed titanium, nickel-alloyed 
titanium, rare earth metals, carbon, carbon black or mixtures thereof. 

144, (New) A process as set forth in claim 125 the polymer comprises at least one 
selected from the following an epoxv. silicone, polv amide-imide, polyether-imide, ployphenol, 
fluro-elastomer. polyester, phnoxv-phenolic. epoxide-phenolic. acrv lic. urethane or mixtures 
thereof 

145. (New) A process comprising: 

providing a contact element for a fuel cell comprising a first laver comprising a 
corrosion-susceptible metal and a second layer comprising a metal over the first laver, arid 
applying an electrically conductive corrosion-resistant protective coating over the second layer, 
and wherein the coating comprising a water-insoluble corrosion-resistant polymer and a plurality 
of first electrically conductive particles. 

146. (New) A process as set forth in claim 145 wherein the electrically conductive 
contact element comprises a bipolar plate. 
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147, (New) A process as set forth in claim 145 fur ther comprising a plurality of 
second electrically conductive particles, the first particles be ing larger than the second particfcs v 
the first particles forming interstices therebetween and the at least a po rtion of the second particle 
filling the interstices. 

148, (New) A process as set forth in claim 147 wherein the fi rst particles comprise 

149, (New) A process as set forth in claim 147 wherein the second particles comprise 
carbon black. 

150, (New) A process as set forth in claim 147 wherein the first particles comprise 
graphite and the second particles comprise carbon black. 

151, (New) A process as set forth in claim 150 wherein the first particles have a size 
ranging from about 5-20 microns and the second particles have a size ranging from about 0.5-1.5 
miprong, 

152, (New) A process as set forth in claim 147 wherein the second particles comprise 
at least one selected from the following: sold, platinum, nickel, palladium, rhodium, niobium. 
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titanium carbide, titanium nitride, titanium diboride, chrom ium-alloyed titanium, nickel-allovofl 
titanium, rare earth metals, carbon, carbon black or mixture thereof 

153. (New) A process as set forth in claim 145 wher ein the second layer comprisesa 
metal clad, 

154, (New) A process as set forth in claim 145 wherein the s econd laver comprises a 
Physical vapor deposited metal. 

155- (New) A process as set forth in cla im 154 wherein the physical vapor deposited 
metal comprises titanium. 

156, (New) A process as set forth in claim 154 wherein the physical vapor deposited 
metal comprises stainless steel. 

157, (New) A process as set forth in claim 145 wherein the second laver comprises a 
chemical vapor deposited metal, 

158, (New) A process as set forth in claim 145 wherein the contact element comprises 
a bipolar plate comprises a first exterior sheet and a second exterior sheet, and wherein each of 
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the first exterior sheet and second exterior sheet includes an u nderside including a plurality 
channels to permit coolant to flow thro ugh the bipolar plate. 

l$9. (New) A process as set forth in claim 145 wherein the contact element comprises 
a first laver and a second Iaver over the first laver. and wh erein the coating is over the second 
layer, and the second layer comprises at least one of a phy sical vapor deposited metal, a chemical 
vapor deposited metal and metal clad material, 

160. (New) A process as set forth in rMm 145 wherein the applying an electrically 
conductive corrosion-resistant protective coating comprises laminating a preformed discrete film 
of a coating material onto the bipolar plate. 

161. (New) A process as set forth in claim 145 wherein the applying an electrically 
conductive corrosion-resistant protective coating comprises applying a precursor layer of a 
coating material to the bipolar plate followed bv drying and curing the coating material. 

162, (New) A process as set forth in claim 145 wherein the coating material comprises 

a slurry comprising said particles and a solvated polymer. 
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163^ (New) A process as set forth in claim 145 whe rein the applying an electrically 
conductive corrosion-resistant protective coating co m prises electrophoretically depositing, a 
coating material onto the bipolar plate. 

164, (New) A process comprising: 

. applying an electrically conductive corrosion-resistant protective coating oyer the contact , 
element for a fiiel cell, the coating comprising a water-inso luble polvmer comprising at leastpne 
selected from the following: epoxv. silicone, polvamide-imide, polv ether-imide, ployphenoU 
fluro-elastomer. polyester, phnoxv-phenolic, epoxide-phenolic. acrvlic, methan e or mixtures 
thereof: and a plurality of first electrically conductive particles. 

165. (New) A process as set forth in claim 164 wherein the first electrically conductive 
particle comprises graphite, 

166, (New) A process as set forth in claim 165 further comprising a plurality of 
second electrically conductive particles, the fust particles being larger than the second particles, 
the first particles forming interstices therebetween and the at least a portion of the second particle 
filling the interstices. 

167. (New) A process as set forth in claim 166 wherein the second electrically 
conductive particles comprise at least one selected from the following: gold, platinum^ nickel. 
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palladium, rhodium, niobium, titanium carbide, titan ium nitride, titanium diboride, chromium^ 
alloyed titanium, nickel-all oved titanium, rare earth metals, carbon, carbon black or mixtures 
thereof. 

168. (New) A process as set forth in claim 164 wherein the first electrical ly conductive 
panicles comprise graphite and the second electrically conductive particle s comprise carbon 
black. 

l^CNew) A process as set forth in claim 164 wherein the applying an electrically 
conductive corrosion-resistant protective coating comprises laminating a pr eformed discrete film 
of a coating material onto the bipolar plate. 

170. (New) A process as set forth in claim 164 wherein the applying an electrically 

conductive corrosion-resistant protective coating comprises applying a precursor layer of a 
coating material to the bipolar plate followed by drying and curing the coating material. 

171. (New) A process as set forth in claim 164 wherein the coating material comprises 

a slurry comprising said particles and a solvated BQjymSL 
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172. (New) A process as set forth in claim 164 wherein the ap plying an electrically 

conductive corrosion-resistant protectiv e coating comprises electrophoretically depositing a 
coating material onto the bipolar plate, 
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